1. Introduction. It might be said that the cohomology of associative algebras (for an exposition see [1, Chapter IX]) first became of real interest when Hochschild showed [2, Theorem 4.1] that, for algebras of finite order over a field, the identical vanishing of the first cohomology group is equivalent to the classical notion of separability for such algebras. For commutative algebras of finite order over a field, this theorem had been shown some years earlier by E. Noether in the posthumous [4] . Then in 1956 Rosenberg and Zelinsky [5, Theorem 1] showed the surprising fact that if S is an associative algebra over a field K and the first cohomology group of S vanishes identically, then S is necessarily of finite order over K. They then went on to show that if S is locally separable and of countable order over K, then the second cohomology group of S vanishes identically [5, Theorem 4]. Zelinsky had already [6, p. 316] given an example to show that the countability hypothesis cannot be dropped. It was natural, therefore, for them to conjecture [5, bottom of p. 86] that the identical vanishing of the second cohomology group suffices to force countable order over the ground field-at least when S is a field. By utilizing Kaplansky's remarkable piece of universal algebra [3], we are now able to give an affirmative answer to the conjecture of Rosenberg and Zelinsky-at least when S is a field. For more general algebras the problem remains open. I would like to thank H. Bass for a number of helpful conversations.
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2. Results. If S is a JC-algebra, then dimK(S) will denote the Hochschild dimension of S. If S is a ring, then gl.dh(S) will denote the global dimension of S.
See [1] for further details. ideals, P, in S. Furthermore, it is well known that gl.dh(SP) ^ gl.dh(S). It suffices, therefore, to assume that S has precisely one maximal ideal. In this case we will show the stronger fact that S possesses no divisors of zero. Indeed, let s/ be a zero divisor and let A be its annihilator. One has the following standard exact sequences:
0->.j/S->S->S/.?/S-»0.
Since gl.dh(S) ^ 2, we see that A is a projective S-module. Hence, by Kaplansky's result [3, Theorem 2], A is free. Since it is an ideal in a commutative ring, A must then be a principal ideal generated by a nondivisor of zero. This is, however, a contradiction since sá A = 0. Corollary 2.2. Let K be afield and let S be a commutative, algebraic Kalgebra. If gl.dh(S) 5Ï 2, then S is a von Neumann ring (i.e., s/es/2S for all j*eS).
Proof. Let P be a prime ideal of S. One knows that SP is again algebraic over K. Hence the maximal ideal of SP consists only of nilpotent elements (X"=0 for some n is the only possible equation over K). By Lemma 2.1, SP is a field.
Let si e S and let S = S¡,tf2S. From the above, SP is a field for all prime ideals, P of S. Hence S has no nilpotent elements aside from zero so sé es42S. 
